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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the NOx removing 
performance of an NOx occlusion- reduction type ternary catalyst by 
allowing a prescribed multiple oxide to coexist suitably with noble 
metallic elements. 

SOLUTION: The objective ternary catalyst contains a noble metal 
carrying powder obtd. by carrying one or more noble metals selected 
from the group comprising Pt, Pd and Rh on a porous carrier, a 
powdery multiple oxide represented by the formula (where Ln is one or 

more selected from the group comprising La, Ce, Nb and Sm, B is one L Fl Ctf B O {3 

or more selected from the group comprising Fe, Co, Ni and Mn, 0<a<1 

and 0<p<4) and carbonates of one or more metals selected from the 

group comprising Mg, Ca, Sr. Ba, Na, K and Cs. The amt. of the ceria 

and the ceria-contg. multiple oxide in the ternary catalyst is about 5-30 

g/l. The catalyst has enhanced NOx removing performance. 
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* notices * 

JPO and NCIPI are not responsible for any 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the NOx occlusion reduction type three way component catalyst which absorbs NOx in exhaust gas, emits absorbed NOx 
in theoretical air fuel ratio or a rich ambient atmosphere, and carries out reduction processing by lean atmosphere The noble-metals 
support powder which supported at least one sort of noble metals chosen from the group which consists of platinum, palladium, and a 
rhodium to porosity support, and degree type **LnalphaBObeta ... ** (Ln in a formula) at least one sort chosen from the group which 
consists of La, Ce, Nd, and Sm, and B show at least one sort chosen from the group which consists of Fe, Co, nickel, and Mn, and are 
0< alpha<l and 0< beta<4. The NOx occlusion reduction type three way component catalyst characterized by containing the multiple 
oxide powder expressed and the carbonate of at least one sort of metals chosen from the group which consists of Mg, calcium, Sr, Ba, 
Na, K, and Cs. 

[Claim 2] The above-mentioned multiple oxide powder is degree type **(Lnl-deltaCdelta) alphaBObeta... ** (Ln in a formula) as for 
at least one sort chosen from the group which consists of La, Ce, Nd, and Sm, and C, Ba, and/or K and B show at least one sort chosen 
from the group which consists of Fe, Co, nickel, and Mn, and 0< delta<l, 0.8< alpha<l, and beta are the amounts of oxygen with 
which are satisfied of the valence of each element. The NOx occlusion reduction type three way component catalyst according to 
claim 1 characterized by what is expressed. 

[Claim 3] The NOx occlusion reduction type three way component catalyst according to claim 1 or 2 characterized by for the above- 
mentioned noble- metals support powder supporting palladium and/or a rhodium to porosity support, and changing. 
[Claim 4] The NOx occlusion reduction type three way component catalyst according to claim 1 or 2 characterized by for the above- 
mentioned noble-metals support powder supporting palladium to porosity support, and changing. 

[Claim 5] In the exhaust gas purge which carried out sequential arrangement of a three way component catalyst and the NOx occlusion 
reduction type three way component catalyst from the upstream of an exhaust air system The above-mentioned three way component 
catalyst contains at least one sort chosen from the group which consists of platinum, palladium, and a rhodium. And the exhaust gas 
purge with which the amounts of a multiple oxide including Seria included in this three way component catalyst and Seria are per [ 5- 
30g ] 1 1, of catalysts, and the above-mentioned NOx occlusion reduction type three way component catalyst is characterized by being 
an NOx occlusion reduction type three way component catalyst given in any one term of claims 1-4. 

[Claim 6] combustion - the target air- fuel ratio of gaseous mixture - immediately after [ from Lean ] theoretical air fuel ratio or 
immediately after switching richly — combustion — the exhaust gas purge according to claim 5 which carries out feedback control of 
the air- fuel ratio of gaseous mixture, and is characterized for the exhaust air air-fuel ratio in the downstream by theoretical air fuel 
ratio or making it richly reversed from Lean from the above-mentioned NOx occlusion reduction type three way component catalyst. 
[Claim 7] A 1 st air-fuel ratio detection means for it to be arranged at the upstream and to detect an exhaust air air-fuel ratio from the 
above-mentioned NOx occlusion reduction type three way component catalyst, Have a 2nd air-fuel ratio detection means for it to be 
arranged at the downstream and to detect an exhaust air air-fuel ratio from this NOx occlusion reduction type three way component 
catalyst, and it sets to a normal state further, the exhaust air air-fuel ratio detected with the above-mentioned 1st air-fuel ratio detection 
means - being based - combustion with the 1st air-fuel ratio feedback means which carries out feedback control of the air-fuel ratio 
of gaseous mixture to a target air-fuel ratio The target air-fuel ratio of gaseous mixture sets theoretical air fuel ratio or immediately 
after switching richly from Lean, combustion - the exhaust air air-fuel ratio detected with the above-mentioned 2nd air-fuel ratio 
detection means - being based - combustion - the exhaust gas purge according to claim 5 or 6 characterized by adding the 2nd air- 
fuel ratio feedback means which carries out feedback control of the air-fuel ratio of gaseous mixture to a target air-fuel ratio, and 
changing. 

[Claim 8] the above-mentioned 2nd air-fuel ratio feedback means - combustion - the exhaust gas purge according to claim 6 or 7 
with which the target air-fuel ratio of gaseous mixture is characterized by the output of the above-mentioned 2nd air-fuel ratio 
detection means and the output of the above-mentioned 1 st air-fuel ratio detection means performing [ immediately after theoretical air 
fuel ratio or immediately after switching richly ] feedback control from Lean until they become equal. 

[Claim 9] the above-mentioned 2nd air-fuel ratio feedback means — combustion - the exhaust gas purge according to claim 6 or 7 
with which the target air-fuel ratio of gaseous mixture is characterized [ immediately after theoretical air fuel ratio or immediately after 
switching richly ] by performing feedback control until it becomes a predetermined value by the ratio of the output of the above- 
mentioned I st air-fuel ratio detection means, and the output of the above-mentioned 2nd air-fuel ratio detection means from Lean. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The hydrocarbon in the exhaust gas with which this invention is discharged by internal combustion engines, 
such as an automobile (a gasoline, diesel) and a boiler it is hereafter called "HC" - a carbon monoxide (it is hereafter called "CO" -) 
and nitrogen oxides (it is hereafter called "NOx" — ) The exhaust gas purge which used the NOx occlusion reduction type three way 
component catalyst and it which are purified is started. Further in a detail It is related with the exhaust gas purge which has arranged 
the NOx occlusion reduction type three way component catalyst concerning the NOx occlusion reduction type three way component 
catalyst and exhaust gas path which raised the rate of NOx purification in lean atmosphere, and raised the rate of NOx purification. 
[0002] 

[Description of the Prior Art] In recent years, from the exhaustion problem and global warming issue of petroleum resources, the 
demand of a low-fuel-consumption automobile is increasing and development of a lean combustion automobile attracts attention to the 
gasoline automobile. 

[0003] By this lean combustion automobile, although the exhaust air air-fuel ratio became the high hyperoxia ambient atmosphere 
(henceforth "lean atmosphere") of an oxygen density from theoretical air fuel ratio (henceforth "SUTOIKr) at the time of lean 
combustion transit, if the three way component catalyst usual by lean atmosphere was used, since the cleaning effect of NOx would 
become inadequate, even if it became lean atmosphere, development of the catalyst which can purify NOx was desired. 
[0004] The NOx occlusion reduction type three way component catalyst with the function which carries out reduction processing of 
NOx to which NOx in exhaust gas was adsorbed by lean atmosphere, and it stuck in the oxygen-deficiency ambient atmosphere 
(henceforth a "rich ambient atmosphere") where an oxygen density is lower than SUTOIKI or it is proposed so that it may be 
represented by the catalyst (JP,5-168860,A) which supported platinum and a lanthanum to porosity support as opposed to such a 
request. 

[0005] Moreover, the engine which formed this NOx occlusion reduction type three way component catalyst in the exhaust air system 
is indicated by JP,7-1 39397 ,A, and the exhaust gas purge which has arranged the three way component catalyst, respectively to the 
upstream and the downstream of an NOx occlusion reduction type three way component catalyst is further indicated by JP,8-270440,A 
at it. 
[0006] 

[Problem(s) to be Solved by the Invention] However, even if it used the conventional NOx occlusion reduction type three way 
component catalyst, the technical problem that the purification engine performance of NOx might become inadequate in addition 
occurred, moreover, NOx by which the NOx occlusion reduction type three way component catalyst was adsorbed in the Lean region - 
- combustion — the air-fuel ratio of gaseous mixture being emitted SUTOIKI or by switching richly, and, although HC and CO are 
needed in case it is returned If the usual three way component catalyst is arranged from an NOx occlusion reduction type three way 
component catalyst to the upstream, since HC and CO will be consumed by oxidation reaction of this three way component catalyst in 
an exhaust air system, The technical problem that HC and CO which are needed for reduction processing of NOx were no longer 
enough supplied to an NOx occlusion reduction type three way component catalyst occurred. 

[0007] In order to supply HC and CO required to carry out reduction processing of NOx emitted from an NOx occlusion reduction 
type three way component catalyst in such a situation, the technique of raising a rich degree was taken, but since the capacity which 
absorbs or emits NOx according to exhaust gas temperature or a degradation condition changes, an oxygen rich degree may raise 
beyond the need and the technical problem that the purification engine performance of HC and CO gets worse conversely also 
occurred in an NOx occlusion reduction type three way component catalyst. 

[0008] The place which this invention is made in view of the technical problem which such a technique has, and is made into the 
purpose It is in offering the NOx occlusion reduction type three way component catalyst which is excellent in the purification engine 
performance of NOx in lean atmosphere. Moreover, it is in offering the exhaust gas purge which can improve the rate of NOx 
purification also when an exhaust air air-fuel ratio switches from the Lean region to SUTOIKI or a rich region, and can control 
aggravation of the purification engine performance of HC and CO in a rich region to the minimum. 
[0009] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned technical problem should be 
solved, this invention persons by making a predetermined multiple oxide and a predetermined noble-metals element live together 
appropriately etc. That the NOx purification engine performance of an NOx occlusion reduction type three way component catalyst 
improves, by reducing the amount of components which contributes to the oxygen storage capacity in the three way component 
catalyst arranged from the NOx occlusion reduction type three way component catalyst to the exhaust air system upstream, etc. HC 
and CO which are needed in order to carry out reduction processing of NOx are enough supplied to an NOx occlusion reduction type 
three way component catalyst, and an exhaust air air-fuel ratio — being based — combustion — by establishing the air-fuel ratio 
feedback means which carries out feedback control of the air- fuel ratio of gaseous mixture to a target air-fuel ratio etc., it came to 
complete a header and this invention for the ability of aggravation of the purification engine performance of HC and CO of an NOx 
occlusion reduction type three way component catalyst to be suppressed to the minimum. 

[0010] Namely, the NOx occlusion reduction type three way component catalyst of this invention In the NOx occlusion reduction type 
three way component catalyst which absorbs NOx in exhaust gas, emits absorbed NOx in theoretical air fuel ratio or a rich ambient 
atmosphere, and carries out reduction processing by lean atmosphere The noble-metals support powder which supported at least one 
sort of noble metals chosen from the group which consists of platinum, palladium, and a rhodium to porosity support, and degree type 
**LnalphaBObeta ... ** (Ln in a formula) at least one sort chosen from the group which consists of La, Ce, Nd, and Sm, and B show at 
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least one sort chosen from the group which consists of Fe, Co, nickel, and Mn, and are 0< alpha<l and 0< beta<4. It is characterized 
by containing the multiple oxide powder expressed and the carbonate of at least one sort of metals chosen from the group which 
consists of Mg, calcium, Sr, Ba, Na, K, and Cs. 

[001 1] Moreover, the exhaust gas purge of this invention uses an NOx occlusion reduction type three way component catalyst, and a 
three way component catalyst and an NOx occlusion reduction type three way component catalyst are set from the upstream of an 
exhaust air system to the exhaust gas purge which carried out sequential arrangement. The above-mentioned three way component 
catalyst contains at least one sort chosen from the group which consists of platinum, palladium, and a rhodium. And the amounts of a 
multiple oxide including Seria included in this three way component catalyst and Seria are per [ 5-30g ] 11. of catalysts, and the above- 
mentioned NOx occlusion reduction type three way component catalyst is characterized by being the NOx occlusion reduction type 
three way component catalyst mentioned above. 

[001 2] Furthermore, the suitable gestalt of the exhaust gas purge of this invention A 1st air-fuel ratio detection means for it to be 
arranged at the upstream and to detect an exhaust air air-fuel ratio from the above-mentioned NOx occlusion reduction type three way 
component catalyst, Have a 2nd air-fuel ratio detection means for it to be arranged at the downstream and to detect an exhaust air air- 
fuel ratio from this NOx occlusion reduction type three way component catalyst, and it sets to a normal state further, the exhaust air 
air-fuel ratio detected with the above-mentioned 1st air-fuel ratio detection means - being based - combustion - with the 1st air-fuel 
ratio feedback means which carries out feedback control of the air-fuel ratio of gaseous mixture to a target air-fuel ratio The target air- 
fuel ratio of gaseous mixture sets theoretical air fuel ratio or immediately after switching richly from Lean, combustion - the exhaust 
air air-fuel ratio detected with the above-mentioned 2nd air-fuel ratio detection means -- being based — combustion — it is 
characterized by adding the 2nd air-fuel ratio feedback means which carries out feedback control of the air-fuel ratio of gaseous 
mixture to a target air-fuel ratio, and changing. 
[0013] 

[Function] The NOx occlusion reduction type three way component catalyst of this invention emits and purifies NOx to which NOx 
was absorbed by lean atmosphere and it stuck in SUTOIKI or a rich ambient atmosphere. 

[0014] In lean atmosphere, NOx is adsorbed by carbonates, such as magnesium, calcium, strontium, barium, sodium, a potassium, and 
caesium, after activating with the noble-metals support powder and multiple oxide powder which supported noble metals to porosity 
support. Here, since noble-metals support powder and a multiple oxide are powdered and it lives together, the flow of exhaust gas 
becomes smooth and high activity is acquired. 

[0015] In SUTOIKI or a rich ambient atmosphere, HC reacts with NOx by which the complex (henceforth "Complex B") applied to 
the component B of a multiple oxide by the function as solid acid was powerfully adsorbed, and the complex (henceforth "Complex 
A") concerning the component A of the multiple oxide which exists in the near (it corresponds to Ln etc. by ** or ** formula) was 
adsorbed. Thereby, desorption of NOx by which the NOx occlusion reduction type three way component catalyst was adsorbed is 
carried out from an NOx occlusion reduction type three way component catalyst, and the post reduction processing is made. 
[0016] The NOx purification engine performance of the NOx occlusion reduction type three way component catalyst of this invention 
also sets after heat durability. High one A multiple oxide is the inside of the above-mentioned ** or ** type, and alpha (it is hereafter 
called "A site rate".) to an existing [ multiple oxide / the noble-metals support powder and multiple oxide which supported noble 
metals to porosity support are powdered, and ] list. It is based on little perovskite type structure, and since solid phase reaction with 
other components in Complex A and Complex B, and a catalyst (for example, alumina) was avoided, it guesses. 
[001 7] Although desorption of NOx which stuck to the NOx occlusion reduction type three way component catalyst is carried out and 
the post reduction processing is made in the exhaust gas purge of the internal combustion engine of this invention when an exhaust air 
air-fuel ratio switches from lean atmosphere to SUTOIKI or a rich ambient atmosphere Since the amount of components which 
contributes to the oxygen storage capacity in the three way component catalyst arranged from the NOx occlusion reduction type three 
way component catalyst at the exhaust air system upstream is reduced, Since the amount of HC and CO which are consumed by 
oxidation reaction of a three way component catalyst decreases and HC and CO required for reduction processing are enough supplied 
to an NOx occlusion reduction type three way component catalyst, the rate of purification of NOx improves. 

[001 8] Moreover, when an exhaust air air-fuel ratio switches from the Lean region to a rich region using the output signal of the air- 
fuel ratio detection means installed in the exhaust air system upstream and the downstream from an NOx occlusion reduction type 
three way component catalyst, it sets. If the time amount held richly is controlled, since NOx to which it stuck in the Lean region will 
fully be emitted and reduction processing will be carried out, without being dependent on the degradation condition and operating 
temperature of an NOx occlusion reduction type three way component catalyst, The rate of purification of NOx not only improves, but 
it is not necessary to supply HC and CO beyond the need, and aggravation of the purification engine performance of HC and CO in a 
rich region is suppressed to the minimum. 
[0019] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. First, it explains per NOx occlusion reduction type 
three way component catalyst of this invention. The NOx occlusion reduction type three way component catalyst of this invention 
contains noble-metals support powder, multiple oxide powder, and a carbonate. 

[0020] Here, noble-metals support powder can support noble metals to porosity support, and can mention an alumina as an example of 
representation of porosity support. As porosity support, a heat-resistant high thing is desirable, and specific surface area can use most 
suitably 50-300cm activated alumina it is [ activated alumina ] about 2/g. 

[0021 ] Moreover, although especially noble metals can be supported in order to secure the function of the three way component 
catalyst in SUTOIKI, and they can specifically mention the combination of platinum, palladium or rhodiums, and such arbitration, its 
combination of palladium or a rhodium and palladium, and a rhodium is desirable, and its palladium is the most desirable. In addition, 
as for these noble metals, at least the part should just be supported by porosity support. 

[0022] The multiple oxide powder mentioned above is degree type LnalphaBObeta... It is expressed by **. Here, Ln shows the 
combination of a lanthanum, a cerium, neodium or samarium, and such arbitration among ** type, and B shows the combination of 
iron, cobalt, nickel or manganese, and such arbitration. As Ln, a lanthanum and neodium are desirable and cobalt and manganese of B 
are desirable. A site rate has the good range of 0< alpha< 1 , and 0.8< alpha<0.9 is desirable. In addition, in ** type, if it deviates from 
the range of 0< alpha<l and 0< beta<4, since NOx activation ability will fall, it is not desirable. 

[0023] Moreover, the suitable example of this multiple oxide powder is degree type (Lnl-deltaCdelta) alphaBObeta... It is expressed 
by **. Here, Ln and B show the same thing as the above among ** type, and C shows the combination of barium or a potassium, 
barium, and a potassium. As Ln, the combination of a lanthanum, neodium, or a lanthanum and neodium is desirable, and a lanthanum 
is the most desirable. As B, cobalt is desirable. The range of 0< delta<l is good, the structural stability of an oxide gets worse and 
delta is not desirable, if delta deviates from the range of 0< delta<l . The range of alpha of 0.8< alpha<l is good, and 0.8< alpha<0.9 is 
desirable. If the crystal structure will become unstable if alpha is smaller than 0.8, and alpha becomes large and approaches 1 from 0.9, 
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since it becomes easy to react with an alumina etc. and may be able to stop being able to maintain the crystal structure, it is not 
desirable. In addition, beta is the amount of oxygen with which are satisfied of the valence of each element. 
[0024] ** Or although it is desirable that each components of all have compound-ized as for the multiple oxide of**, the target 
operation is acquired even when the part has compound-ized. Moreover, although the impurity contained in a configuration element 
may mix into the multiple oxide of ** or **, a problem will not be produced if it is not the amount which bars the operation, for 
example, the inside of the barium among the elements which constitute a multiple oxide - ****** rare ****** also interferes 
[ strontium / a cerium neodium, samarium, etc. / neither a hafnium nor sulfur ] into ****** rare ******** and a zirconium into 
****** rare **** and a lanthanum. 

[0025] The carbonate of barium and strontium is [ that what is necessary is just a carbonate concerning magnesium, calcium, 
strontium, barium, sodium, a potassium or caesium, and the mixture of such arbitration as a carbonate mentioned above ] desirable. In 
addition, although it relates to the manufacture approach of the multiple oxide concerning the NOx occlusion reduction type three way 
component catalyst mentioned later, especially the class of salt in magnesium, calcium, strontium, barium, sodium, a potassium or 
caesium, and the metal salt water solution of such mixture is not limited, and a nitrate, acetate, a carbonate, a hydroxylation salt, a 
hydrochloride, etc. are mentioned. Moreover, even if it is the water solution which consists of one sort, or the water solution which 
mixed two or more sorts of metals, it does not interfere. 

[0026] Moreover, in an NOx occlusion reduction type three way component catalyst, it is desirable to consider the content of noble- 
metals support powder and a multiple oxide as per [ catalyst 1 L / 200-300g ]. Since the dispersibility of noble-metals support powder 
and a multiple oxide can be improved and the diffusibility to Complex B and Complex A of exhaust gas can be raised by considering 
as such a content, it is thought that a lot of NOx purification is attained. 

[0027] Although the NOx occlusion reduction type three way component catalyst of this invention uses noble-metals support powder, 
multiple oxide powder, and a carbonate as an indispensable component like **♦*, it is also possible to add other components in 
addition to this. For example, additives, such as rare earth compounds, such as a cerium and a lanthanum, and a zirconium, may be 
added as used with the three way component catalyst from the former, in order to raise the thermal resistance of an alumina. Moreover, 
in order to reinforce the function as a three way component catalyst, Seria which may add the ingredient used for the three way 
component catalyst from the former, for example, has an oxygen storage function, the barium which eases HC adsorption poisoning to 
noble metals, the zirconia which contributes to the heat-resistant improvement in a rhodium may be added. 

[0028] Although non-support can also be used for it, when the NOx occlusion reduction type three way component catalyst of this 
invention mentioned above purifies the exhaust gas of an automobile, it is desirable to support and use for integral-construction mold 
support. As integral -construction mold support, the monolith support which consists of a heat-resistant ingredient can use suitably 
metal things, such as ceramics, such as cordierite, and ferrite system stainless steel, preferably. 

[0029] In the manufacture approach of the multiple oxide concerning the NOx occlusion reduction type three way component catalyst 
of this invention For example, the water solution of the metal salts (a nitrate, a carbonate, a citric acid, hydrochloride, etc.) of each 
component is prepared. Depending on the case, add precipitation reagents (ammonia, ammonium carbonate, etc.) to this, settlings are 
made to generate, there is a method of drying and calcinating these solutions or settlings and obtaining multiple oxide powder, a part 
of each component [ at least ] compound-izes by these processes, and it becomes a thing corresponding to the purpose. However, even 
if it is not necessarily limited to the above-mentioned approach and is approaches other than the above, the manufacture approach of 
the above-mentioned multiple oxide is enough if the multiple oxide to mean is formed. 

[0030] If the NOx occlusion reduction type three way component catalyst of this invention mentioned above is suitable to purify the 
exhaust gas of the lean burn engine vehicle by which an air-fuel ratio is repeatedly changed in 10-50 and it is used under such an 
environment, in order to carry out reduction processing and to carry out desorption of NOx to which NOx was adsorbed, and it is 
SUTOIKI or a rich ambient atmosphere, and stuck by lean atmosphere, the high NOx purification engine performance is obtained. 
Furthermore, lean atmosphere is 15-50 and SUTOIKI or the rich ambient atmosphere of the suitable range is 10-14.8. 
[003 1 ] Next, with reference to a drawing, it explains to a detail about the exhaust gas purge of this invention. This exhaust gas purge is 
equipment which used the NOx occlusion reduction type three way component catalyst of this invention mentioned above. 
[0032] Drawi ng 1 is a block diagram showing an example of the basic configuration of the exhaust gas purge using the NOx occlusion 
reduction type three way component catalyst concerning this invention. In this drawing, sequential arrangement of the 1st air-fuel ratio 
detection means 4, a three way component catalyst 2, the NOx occlusion reduction type three way component catalyst 3, and the 2nd 
air-fuel ratio detection means 5 is carried out from the upstream of an internal combustion engine's 1 exhaust air system with this 
purge. Moreover, 1st air-fuel ratio feedback means 6a and 2nd air-fuel ratio feedback means 6b are connected possible [ data 
communication ] to the above-mentioned air- fuel ratio detection means 4 and 5. Feedback control of the air-fuel ratio of gaseous 
mixture is carried out to a target air- fuel ratio, the exhaust air air-fuel ratio with which 1st air-fuel ratio feedback means 6a was 
detected with the 1st air-fuel ratio detection means 4 — being based — combustion — 2nd air-fuel ratio feedback means 6b — 
combustion -- the exhaust air air-fuel ratio with which the target air-fuel ratio of gaseous mixture was detected with the 2nd air-fuel 
ratio detection means 5 SUTOIKI or immediately after switching richly from Lean - being based - combustion - feedback control of 
the air-fuel ratio of gaseous mixture is carried out to a target air-fuel ratio. 

[0033] Drawing 2 is the system configuration Fig. showing an example of the exhaust gas purge using the NOx occlusion reduction 
type three way component catalyst concerning this invention. In addition, the same sign is substantially given to the same member 
with what was shown in drawin g 1 , and the explanation is omitted. In drawing 2 , a sign 7 shows a fuel injection valve, 8 shows the 
exhaust pipe, and casing which built in casing and the NOx occlusion reduction type three way component catalyst 3 which built in the 
fuel injection valve 7, the internal combustion engine 1 , and the three way component catalyst 2 is open for free passage through this 
exhaust pipe 8. Moreover, 1 st air- fuel ratio sensor 4a and 2nd air-fuel ratio sensor 5a which detect an exhaust air air-fuel ratio are 
arranged on the upstream of a three way component catalyst 2, and the lower stream of a river of the NOx occlusion reduction type 
three way component catalyst 3, respectively, and the output of 1st air-fuel ratio sensor 4a, 2nd air-fuel ratio sensor 5a, and a fuel 
injection valve 7 is connected to the exhaust pipe 8 at the control unit 6 which achieves the function of 1st air- fuel ratio feedback 
means 6a mentioned above and 2nd air-fuel ratio feedback means 6b. 

[0034] although the amount of Seria (Ce02) which is the component which contributes to oxygen storage capacity is adjusted and it is 
specifically 50-60 g/L in the conventional three way component catalyst in a three way component catalyst 2 here - receiving ~ 5- 
30g/L -- it is preferably adjusted to 5 - 15 g/L. 

[0035] Moreover, the NOx occlusion reduction type three way component catalyst 3 is a catalyst concerning this invention mentioned 
above. As mentioned above [ when an exhaust air air-fuel ratio is Lean, absorb NOx in exhaust gas, are the catalyst to which an 
exhaust air air-fuel ratio carries out reduction processing of this absorbed NOx SUTOIKI or when rich, and ], although an alumina is 
used as a support base material On this support base material, at least one sort chosen from caesium, the alkali metal represented by 
the potassium, and the alkaline earth metal represented by barium and at least one sort chosen from noble metals like platinum, 
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palladium, and a rhodium are supported. 

[0036] Although the sensor which detects an exhaust air air-fuel ratio based on the oxygen density in exhaust gas as 1st air-fuel ratio 
sensor 4a and 2nd air-fuel ratio sensor 5a can be used, you may be the SUTOIKI sensor which detects only theoretical air fuel ratio, 
and may be the broader-based air-fuel ratio sensor which can detect an exhaust air air-fuel ratio in a wide area. 
[0037] In a control unit 6, a target air- fuel ratio is determined according to a service condition, fuel oil consumption (injection pulse 
width) calculates so that the gaseous mixture of the target air- fuel ratio may be formed, and the fuel-injection signal over a fuel 
injection valve 7 is determined. In addition, as a target air-fuel ratio, it has composition which SUTOIKI and not only Rich but Lean 
can set up. 

[0038] Moreover, in a control unit 6, setting up the air- fuel ratio feedback correction factor (control input) for amending fuel oil 
consumption by proportional-plus-integral control etc. is performed so that the exhaust air air- fuel ratio usually detected by 1st air-fuel 
ratio sensor 4a may be brought close to a target air-fuel ratio (this function is equivalent to 1st air-fuel ratio feedback means 6a.). In 
addition, a switch of Lean of a target air-fuel ratio to SUTOIKI or RITCHIHE Even if it is carried out by the service condition (change 
of acceleration, and a load and rotation) and also is under the condition to which the Lean air-fuel ratio is originally set as a target air- 
fuel ratio When it is presumed that the NOx absorbed amount in the NOx occlusion reduction type three way component catalyst 3 has 
reached threshold value, it is a setup which can perform rich control temporarily, and a switch in a temporary rich region for carrying 
out reduction processing of NOx is also included. 

[0039] Furthermore, a control unit 6 is equivalent to the function in which a target air- fuel ratio performs the above-mentioned 
feedback control of air-fuel ratio according to output change of 2nd air-fuel ratio sensor 5a SUTOIKI or immediately after switching 
richly from Lean and in which get down as like and 2nd air- fuel ratio feedback means 6b achieves this function. An example of the 
feedback control by this 2nd air-fuel ratio feedback means 6b is shown in drawing 3 . 

[0040] In drawing 3 , first, it is step 1 1 (it abbreviates to "SI 1" hereafter.), and it is distinguished for Air Fuel Ratio Control for 
carrying out reduction processing of NOx whether it is the need. And if it is judged that Air Fuel Ratio Control for carrying out 
reduction processing of NOx is required, a target air-fuel ratio will be switched to a rich ambient atmosphere from lean atmosphere 
(SI 2). 

[004 1 ] Next, the output of 1 st air-fuel ratio sensor 4a and 2nd air-fuel ratio sensor 5a is detected (SI 3), and it is judged whether the 
output of 2nd air-fuel ratio sensor 5a is more rich than the output of 1st air-fuel ratio sensor 4a (S14). When the output of 2nd air-fuel 
ratio sensor 5a is not more rich than the output of 1 st air-fuel ratio sensor 4a, an air-fuel ratio is made rich until the output of 2nd air- 
fuel ratio sensor 5a becomes more rich than the output of 1st air-fuel ratio sensor 4a. And if the output of 2nd air-fuel ratio sensor 5a 
becomes more rich than the output of 1st air-fuel ratio sensor 4a, it will progress to step 15 and an air-fuel ratio will be reversed to 
Lean (refer to drawing 6 ). 

[0042] The reason for processing the above-mentioned steps 13-15 is as follows. That is, while reduction processing was made with 
the NOx occlusion reduction type three way component catalyst and NOx is desorbed from the NOx occlusion reduction type three 
way component catalyst, oxidation and reduction are performed by HC and CO which were supplied in order to make an air-fuel ratio 
rich, respectively, and the output of 2nd air-fuel ratio sensor 5a is maintained near SUTOIKI. Then, if the amount of NOx desorbed 
from an NOx occlusion reduction type three way component catalyst decreases, balance collapses, the output of 2nd air-fuel ratio 
sensor 5a moves in the rich direction, and when the output of 1st air-fuel ratio sensor 4a and 2nd air-fuel ratio sensor 5a becomes 
equal, it will be thought that the desorption of NOx was completed (refer to drawing 5 ). Since the output of the 2nd air-fuel ratio 
sensor becomes more rich than the output of the 1st air-fuel ratio sensor after an appropriate time, what is necessary will be just to 
perform reversal to Lean like ****. 

[0043] As mentioned above, NOx which the NOx occlusion reduction type three way component catalyst absorbed at the time of Lean 
operation can fully be desorbed by reversing a target air- fuel ratio to Lean based on the output of 1 st air-fuel ratio sensor 4a and 2nd 
air-fuel ratio sensor 5a, since rich. Under the present circumstances, it becomes possible to desorb NOx effectively for a short time 
rather than reducing Seria (Ce02) which is the oxygen storage component contained in the three way component catalyst 2 arranged at 
the upstream (refer to drawing 7 ). Moreover, since a target air-fuel ratio is rich, even if an NOx absorbed amount changes with 
temperature etc. or an NOx absorbed amount and the amount of oxygen storage have change by (refer to drawing 8 ) and aging by 
reversing RINHE based on the output of 1st air-fuel ratio sensor 4a and 2nd air-fuel ratio sensor 5a, the desorption conditions of NOx 
corresponding to an NOx absorbed amount can be set up. 

[0044] Next, other examples of feedback control of air-fuel ratio are explained. Drawing 4 is a flow chart which shows other examples 
of control by 2nd air-fuel ratio feedback means 6b. In this drawing, first, it is step 21 and it is distinguished for Air Fuel Ratio Control 
for carrying out reduction processing of NOx whether it is the need, if it is judged that this Air Fuel Ratio Control is required — 
threshold [ from operational status (engine rotation, fuel oil consumption) ] S — a map — detecting (S22) — subsequently — a target air- 
fuel ratio — the theoretical air fuel ratio from Lean -- or it is switched richly (S23). 

[0045] Next, it distinguishes whether at step 24, the output of 1 st air-fuel ratio sensor 4a and 2nd air-fuel ratio sensor 5a was detected, 
and the ratio of the output of 2nd air-fuel ratio sensor 5a and the output of I st air-fuel ratio sensor 4a became more than threshold S 
(S25). When the ratio of the appearance mosquito of 2nd air-fuel ratio sensor 5a and the output of 1st air-fuel ratio sensor 4a is smaller 
than threshold S, it makes an air-fuel ratio rich until the output of 2nd air-fuel ratio sensor 5a becomes more rich than the output of 1st 
air-fuel ratio sensor 4a. When it judges that the ratio of the output of 2nd air-fuel ratio sensor 5a and the output of 1st air-fuel ratio 
sensor 4a became more than threshold S, it progresses to step 26 and Lean is made to reverse an air-fuel ratio (refer to drawing 9 ). 
[0046] As mentioned above, according to this example, NOx which the NOx occlusion reduction type three way component catalyst 
absorbed at the time of Lean operation can fully be desorbed by reversing a target air-fuel ratio to Lean like the example shown in 
drawingj , based on the output of 1st air-fuel ratio sensor 4a and 2nd air-fuel ratio sensor 5a, since rich. Moreover, NOx can be 
effectively desorbed for a short time rather than it reduces Seria (Ce02) which is the oxygen storage component contained in the three 
way component catalyst arranged at the upstream. Furthermore, since a target air-fuel ratio is rich, even if an NOx absorbed amount 
changes with temperature etc. by reversing RINHE or an NOx absorbed amount and the amount of oxygen storage have change by 
aging based on the ratio of the output of 1st air-fuel ratio sensor 4a and 2nd air-fuel ratio sensor 5a, it is also possible to set up the 
desorption conditions of NOx corresponding to an NOx absorbed amount. 

[0047] In addition, although considered as the square wave as showed the configuration of a rich spike to drawing 10 , respectively in 
the example shown in drawing 3 and drawing 4 , as shown in drawing 1 1 , even if it makes the configuration of a rich spike into a 
triangular wave, the same effectiveness as **** is acquired. 
[0048] 

[Example] Hereafter, although an example, the example of a comparison, and the example of a trial explain this invention to a detail, 

this invention is not limited to these examples. 

[0049] 
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(1 ) manufacture of an NOx occlusion reduction type three way component catalyst and a characteristic test (example 1) palladium 
nitrate water solution were boiled, and it sank into activated-alumina powder, it calcinated at 400 degrees C after desiccation and 
among air for 1 hour, and palladium support alumina powder (powder A) was obtained. The palladium concentration of this powder 
was 5.6 % of the weight. Moreover, the citric acid was added to a carbonic acid lanthanum and the mixture of cobalt carbonate, it 
calcinated at 700 degrees C after desiccation, and powder (powder B) was obtained. This powder was a lanthanum / cobalt =0.8/1 in 
the metal atomic ratio. Preferential grinding of powder A600g, powder B300g, and 900g of water obtained as mentioned above was 
thrown in and carried out to the magnetic ball mill, and slurry liquid was obtained. 

[0050] After having made this slurry liquid adhere to the nature monolith support of a KODI light (1 .3 L, 400 eels), removing the 
slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C among air for 1 hour, and coat 
layer weight 1 50 g/L-support was obtained. After sinking the barium acetate water solution into the obtained 150 g/L-support and 
drying at 1 30 degrees C, it calcinated at 400 degrees C among air for 1 hour, and the catalyst of the example 1 which supported the 
barium carbonate was acquired. Thus, the amount of barium of the acquired catalyst of this example was 20 g/L in oxide conversion. 
[005 1] The presentation of the catalyst of the following examples and the example of a comparison is collectively shown in Table I at 
this example list. 

[0052] (Example 1 of a comparison) Except having replaced Powder B with the activated alumina, the same actuation as an example 1 
was repeated, and the catalyst of this example was acquired. 

[0053] (Example 2 of a comparison) Except having not performed barium support, the same actuation as an example 1 was repeated, 
and the catalyst of this example was acquired. 

[0054] (Example 2) Except having set La of Powder B to Ce, the same actuation as an example 1 was repeated, and the catalyst of this 
example was acquired. 

[0055] (Example 3) Except having set La of Powder B to Nd, the same actuation as an example 1 was repeated, and the catalyst of this 
example was acquired. 

[0056] (Example 4) Except having set Co of Powder B to Mn, the same actuation as an example 1 was repeated, and the catalyst of 
this example was acquired. 

[0057] (Example 5) Except having set Co of Powder B to Fe, the same actuation as an example 1 was repeated, and the catalyst of this 
example was acquired. 

[0058] (Example 6) Except having set Co of Powder B to nickel, the same actuation as an example 1 was repeated, and the catalyst of 
this example was acquired. 

[0059] (Example 7) Except having set Ba to K, the same actuation as an example 1 was repeated, and the catalyst of this example was 
acquired. 

[0060] (Example 8) Except having set Ba to Sr, the same actuation as an example 1 was repeated, and the catalyst of this example was 
acquired. 

[006 1 ] (Example 9) Except having set Ba to Cs, the same actuation as an example I was repeated, and the catalyst of this example was 
acquired. 

[0062] (Example 10) Except having used Ba as the mixture (it being 1:1 at the weight ratio of oxide conversion) of Cs and Mg, the 
same actuation as an example 1 was repeated, and the catalyst of this example was acquired. 

[0063] (Example 1 1) It sank into the activated alumina, the nitric-acid rhodium water solution was calcinated at 400 degrees C after 
desiccation and among air for 1 hour, and rhodium support powder (powder C) was obtained. The rhodium concentration of this 
powder was 2.0 % of the weight. It sank into the activated alumina, the dinitrodiammine platinum solution was calcinated at 400 
degrees C after desiccation and among air for 1 hour, and platinum support powder (powder D) was obtained. The platinum 
concentration of this powder was 4.0 % of the weight. Preferential grinding of powder C106g obtained as mentioned above, powder 
D265g, powder B300g, 229g of activated-alumina powder, and the 900g of the water was thrown in and carried out to the magnetic 
ball mill, and slurry liquid was obtained. 

[0064] After having made this slurry liquid adhere to the nature monolith support of a KODI light (1 .3L, 400 eels), removing the 
slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C for 1 hour, and coat layer weight 
1 50 g/L-support was obtained. After sinking the barium acetate water solution into the obtained 150 g/L-support and drying at 130 
degrees C, it calcinated at 400 degrees C among air for 1 hour, and the catalyst of the example 1 1 which supported the barium 
carbonate was acquired. Thus, the amount of barium of the acquired catalyst of this example was 20 g/L in oxide conversion. 
[0065] 
[Table 1] 



http://vv^vw4.ipdl.nci^ 9/22/2006 



JP,1 1-169670,A [DETAILED DESCRIPTION] 



Page 6 of 9 





r 

g,"L 








Of 


Staff] l 


Pd = 5. 6 


La. Co 


0. 8 


Be 




i 






j 

A 


i 


Ba 








La, Co 






r»\ 








Ce. Co 






Ba 








Nd, .Co 






Ba 








La. Mn 






Ba 








La, Fe 






Ba 








La. Ni 






Ba 








La, Co 






K 








J 


i 






Sr 
















Cs 


XlkWlO 














Cs + Mg 




Pt-1. 77 
Rh-O. 35 










Ba 



[0066] (Catalyst characteristic test 1) It examined by the following approach about the catalyst of each example acquired as mentioned 
above. The obtained result is shown in Table 2. 

(The durable approach) The exhaust air system of an engine with a displacement of 4400 cc was equipped with the catalyst of each 
example, catalyst inlet temperature was made into 700 degrees C, and it operated for 50 hours. 

(The evaluation approach) The exhaust air system of an engine with a displacement of 2000 cc was equipped with the catalyst of each 
example, it operated so that A/F=1 1 .0 might be repeated in 10 seconds and for 30 seconds might be repeated for A/F=22 by turns, and 
catalyst inlet temperature was made into 350 degrees C, and it asked for the total invert ratio of this 1 cycle switch operation. 
[0067] 
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[0068] (Example 1 2) It sank into activated-alumina powder, the palladium nitrate water solution was calcinated at 400 degrees C after 
desiccation and among air for 1 hour, and palladium support alumina powder (powder E) was obtained. The palladium concentration 
of this powder was 5.0 % of the weight. Moreover, the citric acid was added to the mixture of a carbonic acid lanthanum, a barium 
carbonate, and cobalt carbonate, it calcinated at 700 degrees C after desiccation, and powder (powder F) was obtained. This powder 
was lanthanum / barium / cobalt =2/7/10 in the metal atomic ratio. Furthermore, it sank into Powder F, the dinitrodiammine platinum 
solution was calcinated at 400 degrees C after desiccation and among air for 1 hour, and the platinum support powder F (powder G) 
was obtained. The platinum concentration of this powder was 5.0 % of the weight. Preferential grinding of powder E544g, powder 
G342g, 1 2g of activated-alumina powder, and 902g of water obtained as mentioned above was thrown in and carried out to the 
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magnetic ball mill, and slurry liquid was obtained. 

[0069] After having made this slurry liquid adhere to the nature monolith support of a KODI light (1 .3L, 400 eels), removing the 
slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C among air for 1 hour, and the 
catalyst of the example 12 which supported coat layer weight 105 g/L was acquired. Thus, the acquired catalyst of this example 
contains 64g and 40g of powder G for per [ catalyst 1L ] and Powder E. In addition, the presentation of the catalyst of the following 
examples and the example of a comparison is collectively shown in Table 3 at this example list. 

[0070] (Example 3 of a comparison) The same actuation as an example 12 was performed, and palladium support alumina powder 
(powder E) was obtained. Moreover, it sank into activated-alumina powder, the dinitrodiammine platinum solution was calcinated at 
400 degrees C after desiccation and among air for 1 hour, and platinum support alumina powder (powder H) was obtained. The 
platinum concentration of this powder was 5.0 % of the weight. Preferential grinding of powder E544g, powder H342g, 12g of 
activated-alumina powder, and 902g of water obtained as mentioned above was thrown in and carried out to the magnetic ball mill, 
and slurry liquid was obtained. 

[007 1 ] After having made this slurry liquid adhere to the nature monolith support of a KODI light (1 .3L, 400 eels), removing the 
slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C among air for 1 hour, and the 
example 3 of a comparison which supported coat layer weight 105 g/L was acquired. Thus, the acquired catalyst of this example 
contains 64g and 40g of powder H for per [ catalyst 1 L ] and Powder E. 

[0072] (Example 1 3) Except having set 1 71 g and activated-alumina powder to 456g, and having set [ Powder E ] water to 898g for 
272g and Powder G, the same actuation as an example 12 was repeated, and the example 13 which supported coat layer weight 210 
g/L was acquired. Thus, the acquired catalyst of this example contains 64g and 40g of powder F for per [ catalyst 1L ] and Powder E. 
[0073] (Example 14) It sank into activated-alumina powder, the palladium nitrate water solution was calcinated at 400 degrees C after 
desiccation and among air for 1 hour, and palladium support alumina powder (powder E') was obtained. The palladium concentration 
of this powder E' was 2.5 % of the weight. Moreover, it sank into Powder F, the dinitrodiammine platinum solution was calcinated at 
400 degrees C after desiccation and among air for 1 hour, and platinum support alumina powder (powder G') was obtained. The 
platinum concentration of this powder G' was 2.5 % of the weight. Preferential grinding of E'545g of powder obtained as mentioned 
above, G*343g of powder, 24g of activated-alumina powder, and the 88 8g of the water was thrown in and carried out to the magnetic 
ball mill, and slurry liquid was obtained. 

[0074] After having made this slurry liquid adhere to the nature monolith support of a KODI light (1 .3L, 400 eels), removing the 
slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C among air for 1 hour, and the 
example 14 which supported coat layer weight 210 g/L was acquired. Thus, the acquired catalyst of this example contains 125g and 
79g powder G* for per [ catalyst 1 L j and powder E'. 

[0075] (Example 1 5) Except having set 229g and activated-alumina powder to 308g, and having set [ powder E' ] water to 900g for 
363g and powder G\ the same actuation as an example 14 was repeated, and the example 15 which supported coat layer weight 315 
g/L was acquired. Thus, the acquired catalyst of this example contains 127g and 80g powder G' for per [ catalyst IL ] and powder E\ 
[0076] (Example 1 6) Except having set Ba of Powder F to Cs, the same actuation as an example 1 5 was repeated, and the catalyst of 
this example was acquired. 

[0077] (Example 1 7) It sank into activated-alumina powder, the nitric-acid rhodium water solution was calcinated at 400 degrees C 
after desiccation and among air for 1 hour, and rhodium support alumina powder (powder I) was obtained. Rh concentration of this 
powder I was 4.0 % of the weight. Preferential grinding of obtained powder I33g, E'422g of powder, G'229g of powder, 190g of 
activated-alumina powder, and the 924g of the water was thrown in and carried out to the magnetic ball mill, and slurry liquid was 
obtained, 

[0078] After having made this slurry liquid adhere to the nature monolith support of a KODI light (1.3L, 400 eels), removing the 
slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C among air for 1 hour, and the 
example 1 7 which supported coat layer weight 315 g/L was acquired. 

[0079] (Example 1 8) Except having set Ba of Powder F to Cs, the same actuation as an example 17 was repeated, and the catalyst of 

this example was acquired. 

[0080] 
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[008 1] (Catalyst characteristic test 2) It examined by the following approach about the catalyst of the examples 12-17 acquired as 
mentioned above and the example 3 of a comparison. The obtained result is shown in Table 4. In addition, each figure in Table 4 is 
expressed with a percentage. 

(The durable approach) The same approach as the example 1 of a trial was performed. 
(The evaluation approach) The same approach as the example 1 of a trial was performed. 
[0082] 
[Table 4] 
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[0083] (2) Except having replaced the performance test (example 19) barium of the exhaust gas purge using an NOx occlusion 
reduction type three way component catalyst with caesium, the same actuation as an example 1 1 was repeated, and the catalyst of this 
example was acquired. 

[0084] (Example 20) First, support baking of 8 % of the weight of ceriums, 4 % of the weight of zirconiums, and the 4 % of the weight 
of the lanthanums was carried out at activated-alumina powder, and cerium zirconium lanthanum alumina powder was obtained. The 
palladium nitrate water solution was sprayed agitating this powder, and the palladium support alumina powder which calcinated after 
that and supported 1.16% of the weight of palladium was obtained. Thus, preferential grinding of obtained 900g of palladium support 
alumina powder, and nitric-acid acidity alumina sol 900g and 1200g of 10 % of the weight water solutions of acetic acids was thrown 
in and carried out to the magnetic ball mill, and slurry liquid was obtained. 

[0085] This slurry liquid was applied to the nature monolith support of a KODI light, and in airstream, the slurry of the surplus in a eel 
was removed, and it dried, and calcinated at 400 degrees C for 1 hour, and the monolith support of coat layer weight 142 g/L was 

obtained. 

[0086] Next, the nitric -acid rhodium water solution was sprayed on activated-alumina powder, and the rhodium support alumina which 
calcinated after that and supported 1 .0 % of the weight of rhodiums was obtained. Thus, preferential grinding of obtained 1 14g of 
rhodium support alumina powder, the 279g of the above-mentioned palladium support alumina powder, and nitric-acid acidity alumina 
sol 400g and 900g of 1 0 % of the weight water solutions of acetic acids was thrown in and carried out to the magnetic ball mill, and 
slurry liquid was obtained. 

[0087] This slurry liquid was applied to the monolith support of the above-mentioned coat layer weight of 142g / L, after removing the 
slurry of the surplus in a eel and drying in airstream, it calcinated at 400 degrees C for 1 hour, and the example 20 which carried out 
support of coat layer weight 213 g/L was acquired. 

[0088] (Example 21) Except having replaced 8 % of the weight of ceriums with 4 % of the weight of ceriums, the same actuation as an 
example 20 was repeated, and the catalyst of this example was acquired. 

[0089] (Example 22) The 1 . 1 9 % of the weight support alumina powder of palladium which sprayed the palladium nitrate water 
solution on activated-alumina powder, calcinated after that first, and supported 1.19 % of the weight of palladium was obtained. Apart 
from this, in the water solution containing a zirconium nitrate and a cerium nitrate, the aqueous ammonia solution was added, 
generated sediment was calcinated and the zirconia cerium multiple oxide was obtained. Thus, preferential grinding of obtained 772g 
of 1 . 19 % of the weight support alumina powder of palladium and 214g of zirconia cerium multiple oxides, and the 1200g of the 10 % 
of the weight water solutions of acetic acids was thrown in and carried out to the magnetic ball mill, and slurry liquid was obtained. 
[0090] This slurry liquid was applied to the nature monolith support of a KODI light, and in airstream, the slurry of the surplus in a eel 
was removed, and it dried, and calcinated at 400 degrees C for 1 hour, and the monolith support of coat layer weight 140 g/L was 
obtained. 

[009 1 ] Next, the nitric-acid rhodium water solution was sprayed on activated-alumina powder, and the rhodium support alumina which 
calcinated after that and supported 1 .0 % of the weight of rhodiums was obtained. The 1.07 % of the weight support alumina powder 
of palladium which sprayed the palladium nitrate water solution on activated-alumina powder, calcinated after that apart from this, and 
supported 1 .07 % of the weight of palladium was obtained. Thus, preferential grinding of obtained 1 14g of rhodium support alumina 
powder, 306g of 1 .07 % of the weight support alumina powder of palladium and the 240g of the above-mentioned zirconia cerium 
multiple oxides, and the 900g of the 10 % of the weight water solutions of acetic acids was thrown in and carried out to the magnetic 
ball mill, and slurry liquid was obtained. 

[0092] This slurry liquid was applied to the monolith support of above-mentioned coat layer weight 140 g/L, after removing the slurry 
of the surplus in a eel and drying in airstream, it calcinated at 400 degrees C for 1 hour, and the example 22 which supported the coat 
layer AUW of 2 1 Og / L was acquired. 

[0093] (Example 4 of a comparison) Except having replaced 214g of zirconia cerium multiple oxides with 428g of zirconia cerium 
multiple oxides, and having replaced the 240g of the above-mentioned zirconia cerium multiple oxides with the 480g of the above- 
mentioned zirconia cerium multiple oxides, the same actuation as an example 22 was repeated, and the catalyst of this example was 
acquired. 

[0094] ( Example 5 of a comparison) Except having replaced 214g of zirconia cerium multiple oxides with Og of zirconia cerium 
multiple oxides, and having replaced the 240g of the above-mentioned zirconia cerium multiple oxides with the Og of the above- 
mentioned zirconia cerium multiple oxides, the same actuation as an example 22 was repeated, and the catalyst of this example was 

acquired. 

[0095] (Equipment performance test) It examined by the following approach about the catalyst of the examples 4 and 5 of a 
comparison in the examples 1,9, 11, and 19 acquired as mentioned above - 22 lists. The obtained result is shown in Table 5. 
(The durable approach) The exhaust air system of an engine with a displacement of 4400 cc was equipped with the catalyst of each 
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example, catalyst inlet temperature was made into 700 degrees C, and it operated for 50 hours. 

(The evaluation approach) All over the same passage with a displacement of 2000 cc of an engine exhaust air system, as shown in 
Table 5, it equipped with two catalysts, it operated so that A/F=l 1 .0 and A/F=22 might be repeated by turns, and catalyst inlet 
temperature was made into 450 degrees C of upstream, and 350 degrees C of downstream, and it asked for the total invert ratio of this 
I cycle switch operation. 



[0096] 
Table 51 






N O x & J3 £5 
7£ S = jc tt tt 


n H C (96) 


n N O x (96) 


tfcttfl 6 


ftttW 4 


9 


9 8 


7 8 


2 3 


nmm 2 0 


9 


9 8 


8 8 


n&w 2 4 


ssi&tt 2 1 


9 


9 8 


9 2 


2 5 


fetttt 2 2 


9EH« 9 


9 7 


8 S 


it ta*j 7 




9k mm 9 


8 5 


9 0 


is j& m 2 6 


Kftfl 2 1 


1 


9 8 


8 4 


m&m 2 7 


* 26 fll 2 1 


1 1 


9 5 


9 0 


xmm 2 8 


&mm 2 1 


1 g 


9 5 


8 8 



[0097] When the amount of a multiple oxide including Seria and Seria uses the three way component catalyst which are per [ 5-30g ] 
II. of catalysts from the result of Table 5 (examples 23-28) Although the invert ratio of HC is good when a three way component 
catalyst with more amounts of a multiple oxide including Seria and Seria than 30g per II. of catalysts is used to each the invert ratio of 
HC and the invert ratio of NOx being good (example 6 of a comparison) It turned out that the invert ratio of NOx falls, and the invert 
ratio of HC falls although the invert ratio of NOx is good when a three way component catalyst with few amounts of a multiple oxide 
including Seria and Seria than 5g per 1 1. of catalysts is used (example 7 of a comparison). 
[0098] 

[Effect of the Invention] As explained above, according to this invention, making a predetermined multiple oxide and a predetermined 
noble-metals element live together appropriately etc. can write, and the NOx occlusion reduction type three way component catalyst 
which is excellent in the NOx purification engine performance in lean atmosphere can be offered. 

[0099] Moreover, reducing the amount of the component which contributes to the oxygen storage capacity in the three way component 
catalyst arranged at the upstream of an NOx occlusion reduction type three way component catalyst according to this invention etc. 
writes, when an exhaust air air-fuel ratio switches from Lean richly, sufficient HC and sufficient CO for an NOx occlusion reduction 
type three way component catalyst can be supplied, and the exhaust gas purge whose rate of purification of NOx improves can be 

offered. 

[0100] furthermore — according to this invention - an exhaust air air-fuel ratio - being based — combustion — it writes establishing 
the air-fuel ratio feedback means which carries out feedback control of the air-fuel ratio of gaseous mixture to a target air-fuel ratio 
etc., and it also becomes possible to offer the exhaust gas purge which can suppress aggravation of the purification engine 
performance of HC and CO to the minimum. 
[0101] 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing I.J It is a block diagram showing an example of the **** configuration of the exhaust gas purge using the NOx occlusion 
reduction type three way component catalyst concerning this invention. 

[Drawing 2] It is a block diagram showing an example of the system of the exhaust gas purge using the NOx occlusion reduction type 
three way component catalyst concerning this invention. 

[DnrvvingJJ It is the flow chart which shows an example of control by the 2nd air-fuel ratio feedback means of the exhaust gas purge 
concerning claim 8. 

LQrawingJL] It is the flow chart which shows an example of control by the 2nd air-fuel ratio feedback means of the exhaust gas purge 
concerning claim 9. 

[Drawing 5] It is drawing showing the desorption condition of an air-fuel ratio sensor output and NOx. 
[_Drawing_6] It is drawing showing an example of Air Fuel Ratio Control at the time of carrying out drawing 3 . 
[Drawing 7] It is drawing showing the relation between the amount of Seria Ce02, and the desorption condition of NOx. 
[Drawing 8] It is drawing showing change of the NOx absorbed amount by exhaust gas temperature. 
[Drawin g 9] It is drawing showing an example of Air Fuel Ratio Control at the time of carrying out drawing 4 . 
[Drawing 10] It is drawing showing the wave of Air Fuel Ratio Control in drawing 3 and drawing 4 . 
[Drawing ) I] It is drawing showing a wave- like example of Air Fuel Ratio Control. 
[Description of Notations] 

1 Internal Combustion Engine 

2 Three Way Component Catalyst 

3 NOx Occlusion Reduction Type Three Way Component Catalyst 

4 1st Air-fuel Ratio Detection Means 
4a The I st air-fuel ratio sensor 

5 2nd Air-fuel Ratio Detection Means 
5a The 2nd air-fuel ratio sensor 

6 Control Unit 

6a The 1 st air-fuel ratio feedback means 
6b The 2nd air-fuel ratio feedback means 

7 Fuel Injection Valve 

8 Exhaust Pipe 
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[0031] &\z, *&H<Dft*tf;t»fl:£ii:ic:3«r. 

[0 0 3 2] Bill *«Wlr««NOx«K«7EaiH 
¥S4, H?cfi!l!j«2. NOxKjSS7cMH7cSlittt3, % 

^mttmm^4RU5\zML. f&i&Mity*- ka 

??^gt6 a&EMI2gj|RJt7.<-l«A??#a:6 b# 

it&M^m 5 T*tB*nfc#«a»*jtic*^ir»T«ij»fi 

£«0 £tt J* & S £ 7 ^ - F / * y ? M*T « . 

[0 0 3 3] @2H *ft9J£fll«NOxflMUUc3!H 

*0. JI©i«Mr8Sfl-LT, «S#i«l##7. (*J«5«BK 
1. H7C&«2£l**j£Lfcy-->>yfttfNOx&j&& 

»Slf8l:tt, *A£4KJte*U?«ii;igjRJt 

ftUK2<D±SK. NOx«JKjraS=Sftm3©TWcE 

B^nTfeo, as 1 aasjt-fc 4 a . mi&mtt-t> 

[0 0 3 4] ICT, =7Cl»SSE2tC*HT«, 



9 

\s—i?i&1]\zm*?? 5fi!E»TabSt'J7 (CeO,) <D 

5 0~6 0 g/LT»S<OJC^b, 5-3 Og/ 
L. ffSL<B5~15 8/Ll:i63nit^. 
[0 0 3 5] NOx(»iKja7cS=7cM!«3«, ± 

JI^U±S&jR^Sj^;rn;t'>ft<<!:fc lit, 
/t7y^A, n iSOA<DJ: ? ft*&JS*> egtftlfOft 

< <t fc i i«3ntn5. 

[0 0 3 6] SB 1 £«Rtt:-fc 4 aBt^2^*!SJt-fe> 
-*5 aiLTU, *««X*<ai£^»afK*^(,>T8M*t 

[0 0 3 7] 3>hP-jpar7h6Tlt jUg&fH;: 

[0 0 3 8] £fc, n>ho— H6 7?tt, as 
ttSB l 3«Jt-fc >-y- 4 a TlftttlSft***3*ifcft S* 

•5. ) . ft*5, e^^«sitwu->^e>x h-f*xfi'j 

it) iZ&iTfttltlZlti. **Sg^«$it<!:bT'J-> 
^SSSit^^^tlS^^TTSoTt). NOxKIStc 
M=Kf&m 3 N O x KlRg^K^tttC^ bTli 

[0 0 3 9]H»C. 3> hD-JPa - y h 6te, 
jt&Kfcl^Tte, m2&mtt±>VS a<Dtil73&it\ZI& 

cx±m&mit y j - h n y ? mm zmn t * «t y & o 

- ka* 6 b k ± s 7 - h/\* v y mm<D—m 
[0040] 0 3i:^m £-r. xf^n 



( 6 ) «r§8¥l 1 - 1 6 9 6 7 0 

10 

T. rs i u tss-r. ) t. NOx«jg7c«ia-r-5fc 
«6o^«stt«iw*^s*^'5^*^Jsij*na. tut, 
n o x ^STcjaa-r «£*®gftH:«f*«<iB>ST&s t 

H«fctfJ0»ASn* (S 1 2) . 
[0 0 4 1] Mz. mi^«SH:-fe>-t}-4 a&tfSg2£iS!i 

it±>D-5 aomtjtmmzn <s i 3) , m2&mtt 

ir>-y-5 a<om^*^lS«Slt-fe>-ti-4 a©H)*it)U 

9?T&s*£9*4t*HK£n« (su) . m2&m 

10 tk-fe>1t5 a<DW^^l^*!Sifcir>-tt4 atoa^jctO 
U y^T«cV»«dKtt. m 2 5 atfJffl^rtt 

Sgl£«8it-fe>-tf-4 acoffi^^O 'Jy^KftSSTfgjSR 
Jt*'J y^fc-T*. fl/T. g§2£MStfc-te>-y-5 aCffl 
#a<SB 1 ^mtfc-fe >tf 4 a Wtij^ J; 0 U >y ^cftnt* , 
1 5Kit^. £M5Jtft'J->K:EIETS (06 

[0 0 4 2] 1»07T7^1 3~1 5OTS0raS-fT5a 
WTrojiOT*^. fip^, NOxK^Stc^Htc 
MiSETSjrffla^^Sn. NOx©i£S7nI!H7cM*«^ 
20 "=,NOx^BSLT^SW«. £8*tfc£ U -y TitTZtt 
it>lz&!&2tltcHCRZfiCOiz£D, ^-n^'n^tt is 
TC^ff^n, ^2^MSJt-fe>-y-5 a©tti^ASX h-f+ifi 
^C«>tn-5. NOx©&S:rcl!H5cfl*ffl£^'=> 

aafii-r-5NOx<Ds^!a^-r-5)t. A*9>x*<«n. m 
2&mtt±>-*)-5 a combat u ^i3& 

«SJt-tr>1J-4 ai^2^«Slt-t>-tJ-5 aroa**t^b< 
^:t>/c^-eNOxC9aH«l7&^7Lfei:#A^ns (0 

5#fig) . l*^^, ?g2£$;it-fc>-y-<z>ffi;>mnii£ 

[0 0 4 3] liEOck^i:, IB i£«Sit-tr>-y-4 a if 
2^MStfc-lr>-9-5 aroffi^S-feiftSS^MSlt^g -y^ 

t5:t!S<t?t5. CcofiS. ±ffiM\zmm£titzE.7€M 
j«2tC^Sn-5SE^X hU'-v'^-C^S-fe'JT (Ce 
O.) SfiM^tSJ;!), m.ftfflT'&>&m\ZUOx&jSl 

MZi£z>z.}zi)mm\zts.z, (0 7#S8) . sfc. mis 

«SJt-t?>-9-4 aEm2&mtt-t>V5 a CDti}** t> t 
40 tc, BSS^ItCDU -v^^e U->"\©SteS-ff -5 
T. m*l?K«fc9NOx®iRg/0<^fcL/'c9 (0 8# 
M) , Ki^^ktcJ:oTNOx®iRS^^X hU-y 
StC^k^afe-^Tfe, NOxMilCl^fcNOx© 
* mrnt Z> Z\ £ £ •£> J; 5 tc ft 5 . 
[0 0 4 4] ^tc, QmVcyj-Y-rtvyUWomnm 

\Z-D^XWLm?Z>. gl4ll S2S«Sik7-i'-K/N*<y^ 

^a6 biz^zmmoi&wm&Tik-ty n-?-*- 

5. I^HKtJI^TW:, Xf^^2 IT, NOx£ 



11 

SVyyiOlfefflL (S2 2) . B&£*Rlta< 

v-yfrzmm&mitxitv ^KtfjD&^n* (s 

2 3) . 

[0 0 4 5] A\Z, 4T, ft 1 £*Rtfc-fe >tt 

4 aRUt^2^«Sit-fe>-y-5 aOTtti^Sr^ttib. ft2?5 
«Sit-fe>-y-5 a©Hjft<i:ft 1 ^«SJt-fe >-9- 4 aOtB^C 
i*^a<L#^ttS£*±»c&ofca>Sri>£«8iJt--2> (S 2 
5) . ft2£«Stfc-fe>i*-5 a^ai^tft 1 ffiUBtfc-fe 
4 aOai^JCDJt^^, L^ffiS <fc9/jN;£^»-&K:tt. 
ft2^«Sifc-fe>-y-5 a©ffl#dtft lS«RH;-tr>-9-4 a<D 

w^cto 'J y^*c«ca*-rffiiisjt*u y^ft-r*. ft 2 
saut-fe >u- 5 a<ntuti£mi&mit-t>-y-4 a©tu*/ 

7^2 6 tit*. S*Jt*U — >lrR<BSti-4 (0 9# 
RH) . 

[0 0 4 6] ±m<DJl5\Z, *MCJ:n«. H3fc*L 
fcftl&mikK:. ft l^«SJ±-fe>ti-4 a£:ft2£MSJt-tr> 

Sl^hl/-y^tr*5tU7 (CeO,) £<£i&£-g- 
«<t0. JH«HWT8ft*WfcNOx CI tjitTf 

£SJ:5 lefts, jgfc. ft 1 SttStfc-fe >-9- 4 a<hft2£ 
«Stt-lr>+)-5 awm^jcotfc^^fcttc, B«2S<BJt©U 

OxgtflSfttSfcLfcQ. <S^ft»'«toTNOx8aiR 

Sp^fcNO x ©KlB&fl:£ttjrr * C <h pJtgT-$> 

[0 0 4 7] ft*3, H3&tfH4£wl,fcM-?tt. -eft 
fnU»W/WfO»«*Bl 0fC;*L;fcJ;3ft*g^ 

[0 0 4 8] 

J:0WHcR«t4^, *«0ittJ:*i&3tolB«fc:iHJ6;* 
[0 0 4 9] 

( 1 ) N O x K»M7cMH7cM<«(DSgji&^1f ttSSK 

©*&*©/^i^Ajg&te5. 6fifi%-e*ofc. * 

7 0 OtTMU, t&* (f»*B) 
fc. d©t&*«^JR^JtT7>^>/3/\VI/h = 0. 
8/lT*ofc. ±»©J:3K:LT#Snfc»*A6 0 

o g, w>*zb 300 g. *9 0 0 g£«Ete#-;ps;n:: 



( 7 ) WmW- 11-169670 

12 

SAL. «ftft»LTX5'J-«ff&. 

[0 0 5 0] H07?U-**3-f^ 7< Mty "J 
Xfiffc (1. 3L. 4 0 0tJW icttss-e-, 
T-t;H^<D^<DX7'J-S:^*L, 1 3 0 'CTSfcj® L 
&». &ft+4 0 0*CTlP*ra«6fifcU 3-M1H 
5 0g/L-fi#:£»fc. ff6tlfcl 5 0g/L-fift 
CIW/XiJ£A*»«*£SU 1 3 0*C-C^jl*Lfc 
fi««f4 0 0tTmHUIS«l/T. fMft/t>J9£.£ 

aj#ufc*j60ijiott«E*#fc. ^cD±3»cLT#en 

10 fc*«©**©AUSA«ttKfc««*T2 0 g/LT 

[0 0 5 l ] *«IM^t£ilT«)SIJfi«S^tfc««aj©tt5«E 
©Sfifcte. «1 

[0 0 5 2] QtlfcMl) »*B*«tt:m<5:*-fcfW. 
fcfitfl-tt. *MMl£ntt©!ftfe€lft9igU *0iJ©8& 

[0 0 5 3] U£«*M2) ^U9/xS»tfTto«t36»o/t 
20 [0 0 5 4] (.mmm2) t&3fcB©L a£C e i Lfejy. 
[0 0 5 5] (3U6W3) t»*B©L aSNdiLtH 

mmi £H*©»f£*i§ijigu xmomm* 

[0 0 5 6] (#U60tj4) {»*B©CoSMn<!:lfcy 

[0 0 5 7] (nm&}5) Jft5fcB©C o£F e tlfcK 

[0 0 5 8] (*ifi«aj6) *#5fcB©Co£N i iWc« 

[0 0 5 9] (*JSfi9J7) BaSKtLfcHJI-ll Sgjg 
091 £fll*©Jire&||9£U *CT©M!«*ffl=fc. 
[0 0 6 0] (*i£0iJ8) Ba*SrtLfc6inH * 

[0 0 6 1] (*j&&0iJ9) B a£C s tb&fitfm, H 

[0 0 6 2] 10) BaSCsiMg 

(»<bifeiftis©asjt-c i : i) tLma, autoi 

[0 0 6 3] (MMl 1) S»Di;!>A*»«*jStt'. 

T;ps±»c^gL. lenftft. ^^ff 4 o otT i NfWSSi 

fiicbT. D^^Afii»»* (»*C) d©l»* 
©P> f ^A»««2. 0«S%T*ofe. yzhni?7 

»t4 0 0'CT?l^W«lfiKL-T, ^^a«f«»* (J»* 
50 D) ^©t»*©6^«««4. 01I«T*7 



( 8 ) 



11-16 9 6 7 0 
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ft. ±m<r>jio\zL,m^nttm^c io6g, t»*D 

2 6 5 g. t»*B 3 0 0 g, «tt7;U=^l»*2 2 9 

g. *9 o o g£fi&te*-;i/s;n;:8:AU m&f&ftv 

[0 0 6 4] COX7'J-iS*3-r^7-fMtyU 
XtS# (1. 3L. 4 0 0tJH 2at«EC 

4 0 0tTl^MU 3-M11150g 



14 



/L-s#£#fc. f#enfci 5 0 g/L 
a'u-jus^il, 1 3 o-c-esa&Lfca, £ft 

mmm 1 1 w&m&mtt. z\<D&?\zis-cmt>tittM 

[0 0 6 5] 
[311] 







MMMbttlUt 










Pd=5. 6 


La. Co 


0. 8 


Ba 




I 


k 




1 


i 


Ba 








La, Co 














Ce, Co 






Ba 








Nd, .Co 






Be 








La. Mn 






Ba 


nt&m 






La. Fe 






Ba 


m&WG 






La. Ni 






Ba 


maw 






La. Co 






K 


Mo&m 






k 


i 






Sr 
















Cs 


m&mo 














Cs + Mg 




Pt«I. 77 
Rh = 0. 35 










Ba 



[0 0 6 6] (MfKWttttft 1 ) ±.ft(D<ko\Zl.T»<E, 

ntt&wvm.mz'DZ. Tm<D^m-vum^n-ott. % 

(WAJfrffi) Mt4 4 0 0 c c <DX>>?>©»^»C 
&e«CDliaj»*g*FL. 7 0 OlCfcU 5 

OPtRfljieLfc. 

2 0 0 0 c c ©I>y>»i^l: 
S-0tJcDfi4!*£3£SU A/F=l 1. 0 1 OfMW. A 
/F = 2 2*3 0fMW*&ElC|»9iI*\t:3K:»EU 
fi*«EAnfflS*3 5 OttU d£><2J9&*.jIf£ 11M 

[0 0 6 7] 
[*2] 



40 













HC 


CO 


NO 


Mtiil 


95 


100 


76 


1«K«1 


96 


100 


48 




96 


100 


48 


Hffi«i|2 


96 


100 


79 




96 


100 


76 




96 


100 


76 




96 


100 


75 




96 


100 


77 


*Jfi«97 


92 


100 


82 




96 


100 


72 




90 


100 


83 


HM5091O 


96 


100 


85 




95 


100 


69 



50 



[0 0 6 8] (**m 2) fflK/^ytfAJMMfcSJS 



( 9 ) 

15 

hv>Mt:V)\z>7 3:>Wt*isax. t&®&. 7 0 0 , CTfilj« 
SIC ^-hn^7>5>a&*»&£t»*FK:^g 

u wmt. ^4oo'crmwffipjuT < a&s 

#8>*F («&*G) Ctf>t»*<Da&*£te, 

5. oii^tft^t. ±5$rocfc3icLT»e.nfci!»* 

E 5 4 4 g. t»*G3 4 2g. ffittTJUS^^l 2 

g. *9 0 2 g£«te*-%U/3;UK«AU 10 

TX 7 'J 

[0 0 6 9] ^077'J-«43-f-f7'fhI ; &/"J 
Xfi# (1. 3L. 4 0 0tW IZttmZH:, ^^.ffStC 
T-fe^rt<Z>&f!|(DX7U-£&£U 1 3 or-c&j&L 
^>|>4 0 0tTlll$IBMLT, 

1 0 5 g/L*S^bfc5IJfiCTl 2©*«*ft, Cffl 

*EJ64g, »*G$4 0g^T5. &*3. *0>J& 
Otfr WTwHJS«BJB:^Jt^J(DflS!»<OMfie«. * 3 f;: £ 
ii&T^-T. 20 

[0070] (it««3j3) mmm 1 2 tmtro«i^^ff 

»C^gU ^+4 0 0tTlRFWtt«LT, 

5. 0Ii%T*ot. ±a?cDJ:5fCLT^ 
6nfc^E 5 4 4 g, f»*H3 4 2 g, ffittT;U5^- 

t»*i2g, *9 0 2 g4itt#-;RJH:«AL, ® 

pWI/T^? 'J— 

[0 0 7 1] :OX7U-Mn-f^7<hftyU 30 
X*S<* (1. 3L. 4 0 0-feJU) &m.m\z 
T-tJK^«^PJ05X7iJ-*(^*L. 1 3 O-CT^JSIL 
Sgt4 0 0t;T?l^«l/T, D-hUI 
1 0 5 g/L£Sl#L*:ifc®0iJ3£#fc. ;i<Z)«fc5KU 

4g, j»*h*4 0 g^-^r-rs. 

[0 0 7 2] C&mm 1 3) t»*E£2 7 2 g, f»*G 
*171g, ffitt7;P5^|»*«r4 5 6 g, 8 9 8 

3-M112 1 0 g/-L*fi}#bfc3IJ£CTl 3£fl§. 40 

£9. f»*E*64g, t»*F&4 0g^ft5. 
[0 0 7 3] (HiSfiajl 4) «8£/1:7^A*&8J[£?£ 



®m¥-l 1 - 1 6 9 6 7 0 
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E ' ) COf»*E' <D/'<7v > '?Z k aiStt2. 5 

*f&5KFK^au $si*4 o o-ctipsmsi 
f»*G* ©a&asra:, 2. smm%-?br>it. ±a?co 

Jc-S^LT^^n^tft^E' 5 4 5 g, {»*G' 343 
g. fSttT;l/5^*2 4 g, *8 8 8 g £8BH4#-Jl/ 
SJHC&AL. S£t»#LTX5 'J 
[0 0 7 4] dOX7'J-ffi*3— x-f 7-f hS^Ey U 
(1. 3L, 4 0 0-feJP) dttSSii-, SSCfffEK 

T-k;K^(0^*jox7'J-*K5*b. l 3 ot:T?$S;j|gL 
fcfg, 4 0 0 *C-C 1 ffiSffi&fiJcLT, 3-Mli 

2 1 0 g/LS-fflJSLfcKliffieU 4$«fc. CO^SC: 

LTftenfc^etjroftMsra:. MistiL^fcc, *»*e' 

£1 2 5 g. t»*G* S79 g^ttS. 

[0 0 7 5] (*S£0iJ 15) t»*E' *3 6 3 g, 
G' £2 2 9 g. ?Stt7JU5^5t5Sr3 0 8 g. 9 

u a-h@fi»3 i 5 g/L&mmvfiimmmi 5* 

%tzO. t»*E' 5l27g, *»5f;G' £80 gfsmf 
-5. 

[0 0 7 6] (Hffi^l 6) »*FOBa£CsiLfc 
5<h|5]*£©«H££J*9>IU *0D«® 

[0077] c^ss^sj 1 7) mmn>>02±7i<.mm&mtii 
7)is.i-Vim\z-£mi,. $tmm. ^400^11^ 

I cDRhig£g«4. Oli%T*ofc. ?# 
33g, t»*E' 4 2 2 g, *»*G' 2 2 
9g. g)t7^Stf»*19 0g, *9 2 4g£ffi£&# 

[0 0 7 8] ^OX5'J-?KSrn-T J 'f 7-f hft^/ U 
XS* (l. 3L. 4 0 0-tz;i<) fctt»£i±, gftttfc: 

^^4 0 O'CClSSfKSilfigLT, n-l-IISfi 

3 1 5 g/L *fil#Lfc*J60t| 1 7 

[0 0 7 9] (SUS0IJ1 8) f»*FWB a£C s tbfe 

^js^ji 7 tmmv&if-zmK) mi.. *w<dm 

[0 0 8 0] 
[*3] 



( 10 ) 



17 



1 1 - 1 6 9 6 7 0 

18 







XSS0IK 


3— rWMm 






Pd. Pt 


Pd :s3 3. 2 
Pt<=2. 0 


105 


La. Ba. Co 




Pd. Pt 


Pd«3. 2 
Pt=2- 0 


105 


La. Be. Co 




Pd. Pt 


Pd=3. 2 
Pt=2. 0 


210 


La. Ba. Co 


Mtti4 


Pd.Pt 


Pd=3. 2 
Pt«2. 0 


210 


La. Ba. Co 




Hd, Pt 


Pt=2. 0 


J I 0 


1 t% Ra 
L0« D8. WO 




Pd. Pt 


Pd=3. 2 
Pt=2. 0 


315 


La. Cs. Co 


W6«17 


Pd. Pt. Rh 


Pd=3. 8 
Pt=2. 0 
Rh*=0. 5 


315 


La. Ba. Co 




Pd. Pt. Rh 


Pd=3. 8 
Pt=2. 0 
Rh=0. 5 


315 


La. Cs. Co 



C0 0 8 1] (temft&M&2) ±jS©«t^frLT#e 

tvtmmmi 2~i 7Rt/it^j3<oftti«^-D#, tie 

(ffij^te) li^Jl izffl-tDJim&ftifc:. 

[0 0 8 2] 
[^4] 





HC 


CO 


NOx 




95 


100 


72 




93 


100 


45 




96 


100 


78 


5^0114 


96 


100 


82 


W8W1S 


97 


100 


84 




94 


100 


92 


55150117 


97 


100 


88 




95 


100 


94 



[0 0 8 3] (2) NOxtRm&7tm=7tMmzm^*i 
[oo8 4] (mmm2 0) m&7)\,s.-t-mmz 

-kW&8mm%, v 5 ;Un-^A4ttft%, 5>*>4 
ag%£fi#SSfiKU -tr'J^A • vMl-n-^A • 
> • 7 L£tj&<€>«|& 
^i^A*fi§fi££i£gJU -^©^figL-T/^^^A 
1. 1 6SS%£fi#Lfc/15^Afi&r;U5:H&5fc 
£© c k3fCLT#enfc/l7>^Afi#7;i/5 
9 0 0 ga^ffl^147JP5^->/;i,9 0 0 g tsf 
K 1 oms%*i§8U 2 0 0 g«rfiHH4^-;P5^fcSA 



[0 0 8 5] dOX^U-S^n-^ hH^Ey u 

©DBfcV>TSS;8IU 4 0 0'CtllBf«l/- n-hJ§ 
11142 g/LCDt/ UXfiMffc. 

[0086] x\z. m&7)i'$.i-Mmzmmni;o2±7K. 

20 S^Lfcn^^ASjfT^S^^^fe. C<7DJ;3frLT 
»e.tlfcPyfi,S)$7Jl'it»*l 14g, ±12/15 
v^Afi^7-;P5^-^2 7 9 g&tffiUfcgSfcfeTJUS:*- 
V)l>4 0 0 gigfSf 1 0Sfi%7kigifc9 0 0 g£fi814# 

[0 0 8 7] d«X7'J-?S^±iea-KgSai 4 2 

M«irtL. 3-hgii2 1 3 s/l ztatehtcmmm 

2 0 

30 [0 0 8 8] (3gJ60iJ2 1) -fc 'J 9 A 8 S»% £-fc U 
A4SS%(C«Afc«^-«, HJSCT2 0 <tl^«0^$ 

[0 0 8 9] (3W£0iJ 22) *-T, 5 ±t»*{C 

B3&/^:x'}A*ig?££'gfSU ^coSH&fiKLT/'^v' 
■^Al. lgli^^Lfe/^y^Al. 1911 

-£A£ffi^U£A£#tr*&^K7>^7*jg?£ 

40 mi. 1 9«*XJS»7 , JU5^-»*7 7 2 gROC>? 

• -tU">A«fc»Mb*»2 1 4gt»»l 0«g 

%7kJ§»Ei 200 g*«tt#-jR;n:«Ab, a^ffl 
[0090] :ox?y-*t3-f<5'f mtyy 

&0l$V>T«fe«U 4 0 OtT 1 ttHQftAL. n-hS 
SSI 4 0g/LOtyjXlMifc. 
[0 0 9 1 ] JStt7;U3^-»*tB!B>n^^A* 

-t©«»j«LTDs?9A i. omm%* 
so a^LfcD^^Afij^T^s^-*^. cntiaauc. 



19 

<Dmmf£LT/V7i?0A 1 . 0 7li%$ij$ 

3{CLTfte,*XfcOv^AS^r7;P5^-t&?|5 1 14g, 
A7^A1. 0 7li!«)fl)$7JRt»*3 0 6 gS 
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